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*1 ^*fl 7}5m «H *RI^ ^-Wl* ^^L5L*1 ^ ^ 

«-a]-£)c>) ^-gj-s]^ olE^sjlol^ 3.-H-3}-, i^E. "M?!^ VPKVirtual Path Identifier) 

^l^Va] VPI 1^*1 VP I ^Jl = [(*>7l X^E. <S^1 + tftfl S^E. % # 
S. 2a 

MPLS, LER, i^E. «?fl^l, -g->£ ^2: 
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Protocol Label Switching apparatus with distributed Forward Engine and method 
therefor} 

£ la, lb^ #2fl^ eflol^- ofl^i eH^CLER)^ 7fl^^^l «a] 6flA] 

S. 2a, 2b^ Hk^^ ^ *J*HH ^ 5.$)S. <ffl^ ^ SSSf 

1- m^-^-^(LER)^ 5.^)^ vflJfS^Ji ^-Bl iL-g-S. 

^ VPI (Virtual Path Identifier) #5: Bflo] aflA^ 

£ 5^ ^- ^ *3 A] <S)) o)) xt}.s. «.a|- i^j^ ofl^l VP #*fl Eflo] 
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J£ 7^r ^J&^Sl S.$£. ^^l^r 2 ! VPI (Virtual Path Identifier) ^.S. Ir 1 ^ 

£. 9^ ■& U -M^HHl >4€- ^"t> i-^-l — ^^1 -^-S^Ui LSP( Label 

Switched Path) <4-E ^ ^ €^*>7l ^tr ^ 5L^H. 

o) iflw. <£^.-jr FTCForwarding Table), MTCMerging Table) ^iL«- ^tb 

<n> £L ig^^- ^e) in. MPLS: Multi Protocol Label Switching) *1 

i^ofl 3j-^V ^3 ^-^(distributed) ^l^KFE: Forward Engine) =?-2i£\ 

MPLS ^ ^ u o Vl ?Hl ^rtr 

<12> MPLS n o v ^r ^SS#(IP: Internet Protocol) sfl^-S: ^ < a#^^H^> ^"f- 

^tb 7l #3*1 , ^^Rr IP n <NHl fe^ *fl^Sl ^3(LSP 

: Label Switched Path)-!- i§^><^ <£^°-^ tt*}5-^ tr^. 
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<i3> ^, MPLS^ «1 ^1^2.^ (ATM : Asynchronous Transfer Mode)°lM- 2.^<£ 

^1 QoS« afl^^H -fr^4 *H^>7l 31 ^ -H<?>€ ^ *il?m#Ji 

^ olE-l^o) ^ oj^o] IP nj-ofl^ ^Sfl # ^ IP ^ 7} 

-tf ^HlWVPN: Virtual Private Network)^^- VoIPCVoice over IP), ^ , ^*Hr 

7]^, Heflsj ^^lM^^^l :*H^ r 7Hl -§-ol^ ^2:1- ^icV. 

<u> MPLS^l 7}*L o\o]r)o]^ Tij-s. ;*flol jg.^s.^- 2;^>t^ eflo]^ JE^l (Label 

Swapping)*- X^l^Hr ^ 7l ofl *\ *\}°] £f^ 7l£-3°J -fr^iS 

ej-f^ 2.^, leflsj <*3U1M°1%! s.^, VPN 2.1- € SX^. °1 ^ MPLS n oHl A i 

2] LSPfe MPLS^l -M^ efl°ll: ^r«fl 5. 5. S. -IK LDP: Label Distribution 

Protocol H ^ £33^, LSP°ll £)tr ^51 eiHl^m ^>1^H 

<15> o}z]*l MPLS ^ ^ 71^ ^Tfl^l ^l^M IP sfl^Hl 5ll 0 ll:* 

^«.^>o^ MPLS 3fl^* MPLS ^^lfe MPLS D cHH 4€- 7l^ *&SL 

S- 7}7] MPLS #^171^ °4^§- ^r*3*Hr 31 °1 ^ °H*1 Sr^(LER : 

Label Edge Router)^ 3l°llr Ml *>fe «H°lt ^H^l ^^(LSR : Label 

Switched Router)^. &th 

<16> o^H ^]<y el) o] M. d\]x] E)-4-Bl(LER)^ wl-MPLS ^S.-r-^l 2.^ sfl^ 

n^(\p address)* ^*}<*l °1 LSP«- ^*r^, #7] LSP^l <4 

el- sfl^-g; 9j ^ efl ol f ^ Tll^ofl 4^1- i^sl eflol^-^ w-^r^. #7l e fl 

oil- £.sf\2\ el-f Ei(LSR)^ A o v 7l LER^-^Ei eflol-g^sl sfl^ol ^6\sl& ^ ell ^ 
a}*}**] efl S-i- y >^-^ #^ slloU d\}7] h}-- 0 - &) ( LER ) °ll 
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- afl^^lM eflo]^-^ ^ 7\ *}JL , O. sfl^ ^tr^r. *H , MPLS n <Hl *1 

LSP o| ^^ofl *fl^>^ LER^Hfe 3 « £^ 71**1 ^*3£U, S^S] LSRofl 

=17> £ lafe ^^^^1 °fl*l eH-^ (LER)^ 7fl^°J t^^I <Q oM^t}-. s. 

l^. ^j-^-s}-^ , LER^r -f^S]^ AIMCATM Interface Module) (110) 

3^ e)-fE^ ^i^l ^-*M: ^sls>^ &H?-*g (routing processor) (120) ^ ^I°l 

e}.o. E ^ ^ iS(port)S. *IH ^H-^tt sfl«-^ (switch 

fabric)(130)^.S ^€4. °l^tr LER^r ^Bl ^3?r *r 

AIMUlOHl <?M(FEH ^5)^ ^2:1- 7}^. 

<18> ZZ.edt-11, ^-7] tr ^2fl^ MPLS ^(LER)^ 1r 0 o v ^ (central i zed) 

FE(forward engine) 7M£l, £ lb<>fl ofliiL*! 5L*}% Tk°] , ^r°^ 

±r SeflsjUrafficH ^t*\*\£- AA *l*fHfe i^*l (130)1- ^-R-*H FE7> AIMS 
7H FE^l i^-l^ 3M1:( forwarding table)* -^(look up)*r7fl sqjl, ^1 

W^r AIM^-S 7>7l ^*1H cfA] ^*1U30)« ^-n-^S^- ^^^^^ 
tr^r. £°1, ^3 MPLS *\^A ^3-2-3. 2«151 ^3*1 <£ 

^o] oji- cg^o] ^oV^^S- ^ifl*l 7>^^ ^«1S ^Efls>7ll QA. 



<i9> ttr&H, ^- s-^o. «.a> ^^(fe)^^. ^ej^-o_ s Sell 

rfo] ^21 ^*1 ^-frt- **fl s-^^lS. 7>H^- *}<^ ^1* ^-#^-5. 
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el) o] -g- ^ =l H <^* *H*tN $13-. 

<20> ^"71 ^*>7l ^|*H ^ ^ ^^t 7>^7l ^ *b 

zj-z* ^V^M ^lE^H^ 2.1:3}-, 3.$] 2. <3l^?J:^ VPI (Virtual Path 



I dent 



ifier)* ^r^H °H1 tfl^b ^^-» ~ ^*Kr ^#3^, *fl3M 



= ofl^l^Vofl i^)^ls|7fl i^^ll- i^-^H T^H-i- ^-£-3. tb3. 

<21> ^E|5)H ^V 7 j 5L^1= ^^i^l VPI tb^l VPI = [(^>7l = 

^ + #tfl S^H. wis) % # S^S-^^rH ^ . VPI 

7l^s ifl^ oi^^il- *1 # , ^# <>H tf)-Er vfl-Sf at^iH- 



<22> o]s> a. ^^ofl irfs. y>ei-3i tb ^*H# ^tb ^M]*] tb^b. 

s>7l ^<HHtt tMHSI ^ ^> ^-4 ^ Wf^ A>^-s.ol M-E}-i4Jl SZ^-c-fl o]^. -g. 

^3 14 ^ti>^<a oi«n» -§-7i ^*iw ^ sh. o)e^tb ^ *vm-°i ■& * 

7]-<Hl7fl^ 7>^s>Cf ^ ^©14. 
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<23> ^ 2a^ -g- <H 4^" «?fl*l MPLS ^ , LER 

cq 7^^^ ^SHolt}. S. 21- ^"2:^, £ ^ LER-& 3)1 ^ ^ SE 

^ #^5]^- jEflH. <31*1(FE: Forwarding EngineH MIM(MPLS 
Interface Module)(210)4, ^^S- ^ A FE#£] VPKVirtual Path Identif ier)# % 
6\<^ cfltr ^liM- *13r*M #3l*rfe- MSC(MPLS Service Control ler)(220) % A 
%o] EpM FES. ^^m. nfl^l ^>-§-s)^ ^41*1 211^- «J (switch 

fabric)(230)°-5. 

<24> ol<4 M. ler^: FE ^r^f 7}*1 S.S. , £. 2b<*fl ^S^-i E^ltr «>^- , 

^o)] 4^ LER^r S2fl^ (traffic) 0 ! -^3*1^ 7}7] $\?>\^ i^*l(230) 

1- ^"3*1 FE-^-S. Jiifl*! ^ 6 H ^ #31^ ^l^M 

<25> o]^} ^^ofl LER^ -g-^HI- ^^f i^-i: % v ^^ iL^ ^Ml^l ^^*>7lS. 

*lc}-. -5>7l^ ^^ofl^ yJr^ofl ^ LER^- 87fl FE-8r 7}Q <^S. -M ^ 

, VP ^1^1 (VP full mesh) 

<26> ^ 3^ a. ^ -^^1^1 o)l uf^- FE ^p-S^l LER^H 3.4| S. 31^ ^-r-^l! 

^Ji ^ -i-^ Jif-iolcj-. £ 3# ^s}^ , -g- LER^I MSC(120) C H1^1 ^ 

7] ^j^ji ^e^-s-CGSMP master) (222)£- 302^74HH ^j^iL* £ 4°fl £A] 

^ ^-o] ol«i 304^ £ 5^1 5.^1^ ti><2}- z±o] ^^i*. Q^^^ 

(GSMP master)^: GSMP tL( s laveHl ^sfl FE?>* VP *I*lHH(full mesh) 

^ °1 ^^-1- *l*H ^H(full mesh) 'S^iKVP ^] E flol^-)i- *HJ^1- 

^ (Label Manager) (224)^1 *iLsl-<*| °1# ^^l-Tfl °1 "fl VPIfe FE?i^ 
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^7) 5L 4 ^ 5L 6°fl £A]^ 44 ^ol, z|z^ FE^l^ tftfl FE ^ ^ ^ 

* 

iglsl^ s-^^o] i£j:oie>^> *>4. £ 6°fl^ 44 4 FE#4 VP 31*11 *114 

<27> p E ^6\]X\ #tfl FE 44 # ^t^lfe VP I 4*fl4 ^ 

4^ o]-g-*V 4-g-^4. 

<28> VPI # = (44FE# + ^FE#) % #FE^r 

<29> 44^ VPI ^Ul^ *>7l FE wlJL^l^ #tfl FE ^IM 4^: ^ oil- %- FE rS 

u)-^ 4^14 ^7} ^el4. 4€- VPI Si 31 4 -g-^ H o v 4£r VPI Si 

^o) 7fl ^ 7 i. pE 7fl^]olH.S, <U*V2|^3. 4-§-4^r [VPI # = (^>7lFE# + 

^-tflFE#)]» ol-g-tt 3 3i4 VPI 431-8: Jl^t^^-S ^-g-^ ^ 5^4. ^ 9iSl:3 4 
_g.£)^ y^-g- A>-g-^>^ 7g ( ^ji^V VPI 7fl^r E 7 * £ 81 £4€ 44 , [( 
4^lFE7fl^-l) + (4*flFE7fl^-2)]°|4, 87fl oi FES. ^€ ^4-°fl €-S-tV VPI 

1371H4. cl<Hl al«fl 4€- VPI SIJl ^4 y o v 4£r f alii JL^r^-^S. VPI 

4^-g- ^ °JM4(^5fl4 4 y 144 4 50%) VPI 4314 7}7l-2r ^ ^7fl 

<30> o]<4 ^-o] ( VPI ^■ T 3"^!: S. 5°fl 5.44 44 ^14(full mesh) °i4^^-(VP 

Si FE^l 14*1 °1 4«] FE4 504- ^^^H VPI Sl^Lfe 4*1^ °1 5.4 ^l^. $14. 

<3i> 44 £ 3-i: ^4^1, ^ ^§441 MSC(220)4 4^^1~iK224)£: VP 4*fl ^1 

4 ^Ji* 71SVO.S vflJf ^ ^9iLS ^ ^ ^44°} 306^7^1^7.-1 4 FE 4^ <£4 
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^Hl- ^^*>^1 ^14. o]6\] xx\-e} FEtt FTCForwarding Table) ^ MT(Merging TableH 

<32> ^, olsq- ^-ol FE^> VP #*fl "IW ^, LSP4 LER4 ^^l 

^ LER^flS] cj-^ FE°11 ^€ LSPS 7>7l ^ <?l^-?-S7> 
6 > ^j-cf. oil- o^sfl VP 31*11 ^1 Eflol^-^- %2,i>}a\ 7}^o\] VP 31*11 ^1^1 

ofl VCKVirtual Channel Identifier) #(poolH^ 7>-g-^ <y44 VCI«1J<«- W>1 
FE?i ^l^Kil, VPI, VCD* £4. S. 9# ^-S^, ^ ^-^^l(FEC) A 



T3l 

^ — I - 1 



S. <£^& FE7> 4*1 FE^ VCI ^J17> 40.2-S. *t*$$3. 4»1 FE^l^-i FE 

4 ^-i- W as VPI ^ VCI71- ^^l .£^|£l:n. 314. 

<33> o]5l- aJ^^ ^l^iL^ FE4 FTCForwarding Table) ^1 4^°! °A^^L 

^ S.^xl7> <H*14tt «fl^ ^ "f-S-S ^^1^^711 *\JL, LSP7> 

FE^l^i^ 4€: FE44 M* LSPS. <?!^^l7l7l ^sfl MTCMerging Table)°ll 44^1 FE# 

^^Ji* LSP4 <3^1i4 nfl^gAl^ c*)^ FES.-t-.b1 91°^^. n^o] LSPS. 4^ 

^ cn^jL ^(merging) 4^8: ^f>\X) £4- £ 10* #a*r£ , 0*1 FE<i 



A-j -=-^^171- A°l 4^°1 FT-i- %^}*\ , ^ -f-S.(^, II 14, vfl 



VPI 



4, VCI 40)S ^SH, °H1 44 4*1 FES 3i^-€4. 4*1 FE^- MT# ^2: 



* r o} 444 FES^-4 ffl^ sfl^o] IS 58, 4-r- VPI 20, VCI 

40)S *»**r°} Sfl^SHr LSPS 9XS.^ ^4. 

<34> t^-Al £ 3* #2<5 r ^, ^ *fl*H4°ll MSC(220)4 4^^sl*^-(224)^r VP *1 



*ll d()a1 ^if 7la>o.S tfl^- ^Jit ^ 4*1144 308^^1 4 FE ifl 
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<£^. ^iL!- ^^^>7ll ^It}. °H tcj-e}- FE^ FT(Forwarding Table) ^ MT(Merging 
TableH °]% €4. 

ol £ o) ^§ ^0)14^1 #5L *r 4^*1 

6 > l!: ^M^. 

<36> a> 7 ] ^j. y].^ ^ oil !4€- 3.$^- <a^l ^-S^ MPLS £# Sfl 

J= ^^1(FE)^S1- *fl^°-3. Sifl^H i^^l ^-n-» M ^-^^lS 

7 y £ ^. ^ *H1S] ^-yl# BV^.o. s ^ ^ t£>£ ^ <&^<?] 4 1 
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ofl^M zfZf ^rSM ^-zj-S)^ ^E^H^ 2-1-3)- , 

#7l XflJE. <til^7j;£| VPI (Virtual Path Identifier)* it^r^ °H ^tt 3}.S.# 
tR v ^ #E)*r^, VPI ^iM- 7l aViLS. #7l tfl^- "S^iL-I- 3:3 *H -*7l ^B) 

2] 

Tfll^-^l &<>M, ^-71 = VPI Ur^l ^7] 4 

VPI ^.Sl = [(*\7) 3.$]^- SlJ: + 4 Vc H ^Ji) % # 

3] 

19-12 



1020020073437 



^ 13 7} : 2002/12/28 



^■71 2.31 £. <ffl££r£l VPKVirtual Path Identifier) ti^rfe ^ 



4, 



^iL* «>%-2-S VP £31 till a] (full mesh) *r^*M VP 



£31 *1M ^Ji* >$^*Hr ^h^§^-, 

^^A] #71 VP £31 3H ^j&s 7}#SLjL ^7} 3.$^ <31££2l tfl^- 
^ oHl tfl^ ^JS.* ^71 z)- £_<$IL ^±2. £^*Kr 434, 

«H^)AH ^-71 VP £31 nflAl ^SL» 7l*Vjl3. ^"71 ^ ^ 

g AMl^H °H1 tfltb ^71 zj- <fl£o.s £^*Hr 43 # iW-i: 



4] 

313%H1 5a<*M, A o V 7l <ffl££^ VPI ^T^l ^>7l <*H 4^ %^^-8: ^"3 

s>^- #3. 

VPI = [(7>7l <ffl£ tfli + #tfl <?fl£ ^3:) % %■ 
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